Introduction
The International Scientific Society on Scoliosis Orthopaedic and Rehabilitation Treatment (SOSORT) has provided a definition of scoliosis, that it is a spinal curvature in the frontal plane of more than 10 degrees Cobb angle with vertebrae rotation. Scoliosis is three-dimensional (3D) spinal deformity pathology. The SOSORT guidelines state that only 20% scoliosis has known aetiology. Mainly scoliosis (80%) occur as idiopathic scoliosis of unknown origin. According to SOSORT, the incidence of adolescent idiopathic scoliosis ranges from 0.93% to 12%, most often 2-3% [1] . The ratio of adolescents' idiopathic scoliosis in girls and boys ranges from 1.5: 1 to 3: 1 and increases with age. Girls' degree of scoliosis tends to be greater than that of boys [2] . According to the Health Information Centre of the Lithuanian Hygiene Institute, the number of cases of scoliosis and flatfoot in Lithuania is increasing every year [3] . The prevalence of scoliosis in the paediatric population is increasing every year. The treatment of idiopathic scoliosis in Lithuania is based on traditional physical therapy and is not always effective.
According to the latest recommendations of SOSORT, idiopathic scoliosis treatment depends on degrees of spinal deviation; when the curve is 10°-25 °, it is treated with specific physiotherapy, in case of 25° -50 ° -it is treated with spinal brace support and specific physiotherapy, and when the curve is more than 50 °, the treatment involves surgery [4] .
Specific physiotherapy is method of physiotherapy designed specifically for patients with scoliosis diagnosis. Specific physiotherapy is based on treatment for individual patient with focus on scoliosis curvature (degree, type), and using specific physiotherapy techniques. Specific physiotherapy for the treatment of scoliosis should include three-dimensional posture autocorrecting, corrected postural stabilization, patient training, and corrective treatment in everyday life [5] . Schroth method recently is widely globally used evidence-based conservative scoliosis treatment method [4] . This is a three-dimensional scoliosis treatment. The essence of Schroth's method is the "hypercorrection" of the spine. It is the application of certain positions opposite to the natural curves and the reinforcement of hypercorrection obtained through the special exercises [6] .
Spine mobility of the scoliosis patient is less flexible and this is associated with a thoracolumbar fascia [7, 8] . In addition, there are the changes of trunk muscle balance in both functional and anatomical parameters [9, 10] . Electromyography measurements show different strengths of electrical signals in the both sides of scoliotic spine [11, 12] . The objectives of the study were to determine the static endurance of trunk muscles and spine mobility of the subjects before and after rehabilitation; to compare the treatment effectiveness between Schroth method and traditional physiotherapy treatment.
The aim of the study was to assess the effects of the Schroth method for static muscle endurance and spine mobility in girls who have idiopathic scoliosis
Materials and Methods
The study was conducted in 2016-2017 at the Centre of Physical Medicine and Rehabilitation, Children's Hospital, Affiliate of Vilnius University Hospital Santaros Klinikos. In the study participated 50 girls aged 9-17 years with idiopathic scoliosis. The patients were divided into two groups: the study group (n = 25) and the control group (n = 25). Schroth treatment method for the study group and a traditional physiotherapy for the control group were used. For patients were applied 10 procedures of physiotherapy (for 30 minutes, 5 times a week). Trunk muscles static endurance and spine mobility tests were applied. SPSS 21.0 and MS Excel were used for statistical analysis.
Results and Discussion
During the study, we analyzed trunk muscles static endurance and spine mobility parameters' changes after rehabilitation using usual physiotherapy and physiotherapy according to Schroth method for girls with idiopathic scoliosis.
In both study and control groups, the results of trunk muscles' static endurance were statistically significantly higher after than before rehabilitation. Trunk muscles' static endurance testing results in both groups, before and after physiotherapy are shown in We compared the results after rehabilitation between study and control groups. The study revealed that the results of trunk muscles' static endurance after rehabilitation were significantly higher in the study group than in the control group (p<0.05). When compare the results between study and control groups after rehabilitation, it was shown that the results of the study group were better than results of the control group. In the study group, abdominal muscles' endurance was 22 s greater (p = 0.014), back muscles' endurance was 22.48 s greater (p = 0.017), left side of the trunk muscles' endurance was 12.28 s greater (p = 0.036), and the right side of trunk muscles' endurance was 13.24 s greater (p = 0.011) than the results of the control group.
The results of the mean changes of the abdominal muscles and right and left side trunk muscles' were significantly higher in the study group than in the control group. The mean change of the abdominal muscles' results was 16.08 s greater (p = 0.002), in right side of trunk muscles' results was 7.84 s greater (p = 0.001), and the change of the results in the left side of the trunk muscles' was 6.98 s (p = 0.015), and statistically significantly higher than in the study group (Table 1) .
When compare the trunk muscles' static endurance results of both sides of trunk, no significant differences between the study and the control group, both before and after rehabilitation were observed (p> 0.05). The results of abdominal and During study, trunk muscles' static endurance results analysis was made according to the results' rations of the different muscles groups. The abdominal and back muscles results' ratios considered as norm when ratio is ≥ 1.0. Left or right side of the trunk muscles results' ratio with back muscles should be less than 0.75. Left and right side of the trunk muscles' static endurance results ratio is considered as norm when ratio is 1. Normally, muscles' static endurance of the one side is higher than of the other side, depending on the prevailing arm [13] . Trunk muscles' static endurance results ratios are shown in the Table  2 . The ratios between the results of abdominal and back muscles' endurance were significantly better in the study group than in the control group.
Trunk muscles' endurance results' ratios norms are shown in Figure 1 and Figure 2 .
The study group results are shown in the Figure 1 . Before physiotherapy 32% and after physiotherapy 40% of patients reached norm of abdominal and back muscles' ratio. Before physiotherapy 76% and 80% after physiotherapy of patients showed norm in trunk left side and back muscles' ratio. The ratio of trunk right side and back muscles' static endurance was in accordance to norm in 76% of the patient before and after physiotherapy. Left -right side trunk muscles' ratio reached norm in 48% patients before and 56% after physiotherapy. The number of patients who reached norm was increasing in abdominalback, left side-back and left-right side of the trunk muscles' endurance results ratios after physiotherapy (Figure 1) .
The control group results are shown in the Figure 2 . Before physiotherapy 12% and after physiotherapy only 8% of the girls reached norm of abdominal and back muscles' ratio. 80% before physiotherapy and 88% after physiotherapy of the patients had trunk left side and back muscles ratio in accordance to the norm. The trunk right side and back muscles' static endurance ratio was in norm in 84% patients before and 92% patients after physiotherapy. Left -right trunk muscles ratio reached norm in 44% patients before and 80% after the physiotherapy.
The number of patients with lift side-back and right sideback ration as norm had increased after the rehabilitation and in the number of patients with left-right side ratio as a norm a two-fold increased was observed.
When analyzing the trunk muscles' static endurance ratios after rehabilitation among the groups, it was found that the abdominal -back muscles' ratios were significantly higher in the study group girls (p = 0.008).
During the study, spine mobility parameters were measured: spinal flexion, extension, and lateral flexion to the left and right side. Spinal flexion was measured by finger-to-floor distance. Results of spine mobility significantly improved in both groups after rehabilitation (p<0.05) (Figure 3) .
Trunk flexion amplitude estimated to have significantly greater improvement in the study group. Before physiotherapy 12 (48%) girls in the study group and 6 (24%) girls in the control group reached the floor and had 0 cm finger-tofloor distance. 19 (76%) girls in the study group and 9 (36%) in the girl control group had 0 cm finger-to-floor distance result after physiotherapy.
When analyzing the differences between lateral trunk flexion to the left and right side there was no statistically significant differences in the results of both, the study (p = 0.682) and control (p = 0.273) groups before physiotherapy. When evaluating the results of bending to different sides after physiotherapy, it was found that there were no statistically significant differences between groups (p = 0.527). After rehabilitation in the study group, the results of the left side bending showed a tendency to be higher than the control group (p = 0.073).
The results of the trunk muscles' static endurance and spine mobility in the study and control groups after the rehabilitation significantly improved. The use of the special physiotherapy in the treatment of scoliosis requires strengthening paraspinal and trunk muscles. It has been shown by scientific studies that in the case of scoliosis, degenerative changes in both sides of scoliotic spine. are observed (signs of myopathy, muscle atrophy, and fibrotic, and necrotizing tissue changes) [14] . In a study conducted in Turkey, the Cobb angle, lung capacity and trunk muscles' strength were significantly improved in the study group after physiotherapy [15] . In our study, when compare the results between groups after rehabilitation, it was found that in the study group, the results of the trunk muscles' static endurance were significantly higher than in the control group. When analyzing the mean changes in results between two groups, the results of the abdominal muscles (16.08 s more), of the left-side (6.98 s more) and of the right-side (7.84 s more) muscles were significantly higher in the study group. Weiss et al. stated that using a special physiotherapy, the Schroth method helps to achieve significant improvement in trunk muscles balance [5] . When analyzing the results' ratios of the trunk muscles' static endurance, it was found that the ratios of abdominal -back muscles ratios were significantly higher in the study group than in the control group.
In patients with scoliosis, it is important to maintain the flexibility of the spinal mobility, because the scoliosis curve may be loose or rigid, and it is difficult to achieve positive rehabilitation results in a rigid curve [6] . In this study, the results of the spine mobility in the study and control groups after the rehabilitation were significantly improved. When compare the spine mobility between the two groups, it was found that trunk flexion significantly improved in the study group. The paraspinal muscles' flexibility was according to the norm in all patients, who participated in the study.
It is recommended that for patients with scoliosis more procedures of physical therapy should be given. These procedures should be more intensive and last for longer period. Patients with scoliosis are advised to be physically active. Attention should be paid when choosing a type of physical activity, in order to prevent spinal asymmetries from being adversely affected. In addition, for patients with scoliosis it is recommended to keep corrective posture, correct body position, and correct breathing principles throughout the day.
Conclusions

1.
The results of trunk muscles' static endurance in both study and control groups had significantly improved after the rehabilitation. The results of the static endurance of the trunk muscles after the rehabilitation were significantly higher in the study group than in the control group.
2. The results of spinal mobility in both study and control groups significantly improved after the rehabilitation. When compare spinal mobility between the study and control groups, it was shown that spinal flexion significantly improved in the study group.
3. The use of the Schroth method had significantly improved the parameters of trunk muscles' static endurance and spinal mobility during spine flexion.
